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CELLULAR COMMUNICATION SYSTEM
AND METHOD OF OPERATION THEREFOR

CROSS-REFERENCE(S) TO RELATED
APPLICATION(S)

The present application claims priority from provisional
application Ser. No. 61/039,315, entitled “CELLULAR

COMMUNICATION SYSTEM AND METHOD OF
OPERATION THEREFOR,” filed Mar. 25, 2008, which 1is
commonly owned and incorporated herein by reference 1n 1ts
entirety.

FIELD OF THE INVENTION

The mvention relates to a cellular commumnication system
and a method of operation therefor and in particular, but not

exclusively, to a 3’ Generation Partnership Project cellular
communication system.

BACKGROUND OF THE INVENTION

Cellular communication systems supporting mobile com-
munications have become ubiquitous and 1n particular second
generation cellular communication systems such as the Glo-
bal System for Mobile Communication and third Generation
cellular communication systems such as the Universal
Mobile Telecommunication System (UMTS) have become
widespread.

In order to provide improved communication services and
increased efficiency, cellular communication systems are
continuously developed and enhanced. For example, cur-
rently, the 3’ Generation Partnership Project (3GPP) stan-
dards body 1s 1n the process of standardising improvements to
GSM and UMTS known as Long Term Evolution (LTE)/
System Architecture Evolution (SAE).

Furthermore, there 1s a strong desire for new communica-
tion standards and enhancements to be implemented while
allowing existing functionality to still be used. Accordingly,
3GPP has standardised a network architecture wherein dii-
terent radio access networks are coupled to a common core
network. For example, a 3GPP communication system may
comprise both a UMTS Terrestrial radio access network (UT-
RAN) and a GSM EDGE (Enhanced Data rates for GSM
Evolution) radio access network coupled to a common core
network. In addition, 3GPP is standardising LTE/SAE to
allow an L'TE based radio access network known as Evolved-
UTRAN (E-UTRAN) to be coupled to the 3GPP core net-
work.

However, a challenge for such an approach 1s that of how
provide efficient and practical interworking of the different
radio access networks 1n order to allow communication ser-
vices 1o be eflectively provided to user equipments. Further-
more, this problem 1s complicated by the communication
system needing to support both circuit switched services,
such as for conventional (GSM) voice calls, as well as packet
switched services, such as e.g. data services for Internet
access.

In particular, the core network comprises circuit switched
network elements, such as 3GPP Mobile Switching Centres
(MSCs), for switching circuit switched services as well as
packet switched network elements, such as Serving GPRS
Support Nodes (SGSNs), for routing packet switched ser-
vices. Indeed, most deployed 3GPP core networks comprise
the required functionality for supporting both packet and
circuit switched services of UTR ANs and GER ANSs. Further-

more, this functionality 1s also suitable for supporting packet
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services oI E-UTRANs. However, 1t has been the intention
that E-UTRAN circuit switched like services will exclusively

be supported by new core network functionality known as the
IP Multimedia Subsystem (IMS). IMS 1s an architectural
framework for delivering Internet Protocol (IP) multimedia to
mobile users. IMS 1s being standardized by 3GPP and 1s part
of the vision for evolving cellular networks towards an IP
based system.

However, as IMS requires introduction of new functional-
ity with an associated cost impact, there has been a desire to
allow circuit switched services to be supported without the
requirement of IMS functionality.

Specifically, for a system comprising both an E-UTRAN
and a UTRAN and/or GERAN 1t has accordingly been pro-
posed that a user equipment camped on the E-UTRAN may

switch to the UTRAN/GERAN 1n order to set up a circuit

switched call. Specifically, 3GPP has mnitiated a new work
item called Circuit Switch Fallback with the objective of
speciiying the architecture enhancements and functionality
required to enable fallback from E-UTRAN access to
UTRAN/GERAN circuit switched domain access. Using this
functionality, voice and other circuit switched services are
realized by reuse of existing circuit switched infrastructure.
The architecture for this feature 1s being defined in 3GPP
technical specification TS 23.272, “Circuit switched Fallback
in Evolved Packet System”™.

A specific problem of this approach 1s how to ensure a
reliable and efficient switching of the destinations for incom-
ing paging and packet session setup requests for the user
equipments. Specifically, although a user equipment may be
simultaneously registered with an E-UTRAN and a UTRAN/
GERAN 1n the sense that the radio access networks may have
information of the user equipment being contactable 1n the
system, it can only be reached through one radio access
network at any given time. Thus, whereas the user equipments
may be registered with more than one radio access network, a
user equipment will typically only be able to camp on one
radio access network at a time. In particular, a single radio
user equipment in 1dle mode will only be able to monitor for
paging and control messages 1n a single radio access network
and accordingly 1t 1s important that the system keeps track of
which radio access network the user equipment 1s currently
camped on.

Accordingly, 1f a user equipment 1s camped on the E-UT-
RAN and seeks to initiate a circuit switched call, the circuit
switched fallback feature allows this circuit switched call to
be set up via the UTRAN/GERAN. However, as the user
equipment switches to the UTRAN/GERAN, it 1s required
that the routing/paging information in the system 1s switched
from pointing to the E-UTRAN to pointing to the UTRAN/
GERAN.

It has been suggested that this can be achieved by preserv-
ing packet switched bearers belore setting up any circuit
switched domain calls or services. Specifically a standards
contribution has proposed an approach for call establishment
that requires the user equipment to first establish a packet data
session via the E-UTRAN, then handing this packet session
over to the packet switched domain of the GERAN/UTRAN
betfore finally setting up a circuit switched call in the UTR AN/
GERAN.

However, although this approach may reduce the impact on
a legacy MSC 1t also has a number of disadvantages. For
example, 1t 1s a relatively complex process requiring addi-
tional signalling and operations to be performed by the user
equipment. Furthermore, 1t substantially increases the time 1t
takes to set up a circuit switched call. Indeed, a substantial
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delay 1s incurred as a dummy packet session must be estab-
lished and handed over before the set up of the circuit

switched call can be mitiated.

Hence, an improved communication system would be
advantageous and in particular a system allowing increased
flexibility, reduced call setup times, increased backwards
compatibility, improved support for circuit switched services,
improved support for different radio access networks, facili-
tated operation and/or improved performance would be
advantageous.

SUMMARY OF THE INVENTION

Accordingly, the Invention seeks to preferably mitigate,
alleviate or eliminate one or more of the above mentioned
disadvantages singly or 1n any combination.

According to an aspect of the invention there 1s provided a
cellular communication system comprising: a core network, a
first radio access network coupled to the core network, the
first radio access network being a packet switched network; a
second radio access network coupled to the core network, the
second radio access network being a packet switched and
circuit switched radio access network; a user equipment
capable of supporting air interface communications of both
the first radio access network and the second radio access
network; a mobility management entity for managing user
equipment mobility 1n the first radio access network; and a
circuit switch mobile switching centre arranged to support
circuit switched communications of the second radio access
network; and wherein the user equipment comprises: a
detecting unit for detecting an 1mitiation of a circuit switched
application supported by a circuit switched communication
service, and a reselection unit for initiating an access network
reselection process from the first radio access network to the
second radio access network 1n response to the detection, the
reselection unit being arranged to transmit a location update
message to the circuit switch mobile switching centre; the
circuit switch mobile switching centre comprises a notifying
unit for notifying the mobility management entity of the
mitiation of the access network reselection process 1n
response to receiving the location update message; and the
mobility management entity comprises a routing change unit
for 1nitiating a routing association change for a routing asso-
ciation of the user equipment from being an association with
the first radio access network to being an association with the
second radio access network in response to the notification.

The mvention may allow improved performance and/or
operation for a cellular communication system. In particular,
the invention may allow improved interworking between dit-
terent radio access networks. In particular, the invention may
allow improved support for circuit switched services and may
¢.g. allow a user equipment to effectively be supported by a
circuit switched service even 1f camped on a packet switched
only network. The mvention may allow an improved radio
access network reselection from the first radio access network
to the second radio access network.

The cellular communication system may specifically be a
3GPP cellular communication system. The first radio access
network may specifically be an Evolved-Universal Mobile
Terrestrial System (UMTS) Terrestrial Radio Access Net-
work (E-UTRAN). The second radio access network may
specifically be at least one of a 3™ Generation Partnership
Project (3GPP) third generation radio access network and a
3GPP second generation radio access network. For example,
the second radio access network may specifically be a UMTS
Terrestrial Radio Access Network (UTRAN), a GSM (Global
System for Mobile commumnication) EDGE (Enhanced Data
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rates for GSM Evolution) Radio Access Network (GERAN)
or a combined UTRAN/GERAN.

In such embodiments, the circuit switch mobile switching
centre may specifically be a 3GPP Mobile Switching Centre
(MSC) and the mobility management entity may be an E-U'T-
RAN Mobility Management Entity (MME). Furthermore, the
location update message may be a Location Updating
Request message 1n accordance with 3GPP Technical Speci-
fication 24.008 or a Routing Area Update Request message 1n
accordance with 3GPP Technical Specification 24.008.

In such embodiments, the invention may 1n particular pro-
vide improved circuit switched support 1n a system compris-

ing an E-UTRAN but not the IMS functionality required to

support circuit switched services in E-UTRAN. In particular,
the invention may allow circuit switched fallback operation
with a reduced call setup delay while still allowing efficient
adaptation of the network routing information following the
radio access network reselection. The required complexity
and signalling by the user equipment may be reduced. Fur-
thermore, only minor modifications to legacy equipment may
be necessary thereby providing improved backwards compat-
ibility and reduced cost of deployment.

The routing association may specifically be a routing
address or path for incoming paging or packet session setup
requests.

The user equipment may be operating in 1dle mode and
may specifically be operable to be camped on only one radio
access network when 1n 1dle mode. The notifying unit may be
able to notity the mobility management entity directly or
indirectly. For example, the mobile switching centre may, 1n
response to receiving the location update message, be
arranged to generate and transmit a message to an intervening
network element that will result 1n the mobility management
entity recerving a message indicating that a routing update
should be performed by the mobility management entity.

In accordance with some embodiments of the invention,
the notifying unit is arranged to transmit a routing area update
notification to a packet switched network element of the core
network supporting the second radio access network; and the
packet switched network element comprises means for trans-
mitting a routing update message to the mobility management
entity 1n response to receiving the routing area update notifi-
cation.

This may in many embodiments provide facilitated imple-
mentation and/or improved performance. In particular, 1t may
in many embodiments reduce the modifications required to
introduce the approach to existing systems.

The packet switched network element may specifically be
a 3GPP Serving GPRS (General Packet Radio Service) Sup-
port Node (SGSN). The feature may specifically allow the
SGSN and MME to use existing routing update procedures to
achieve the routing update from the E-UTRAN to the
UTRAN/GERAN.

For a 3GPP implementation with E-UTRAN and UTR AN/
GERAN networks, the approach may allow the call setup
time for a circuit switched fallback process to be reduced by
the user equipment moving directly from the E-UTRAN to
the GERAN/UTRAN and setting up a circuit switched call
without requiring any intermediate packet sessions to be set
up. The process can specifically include a routing redirection
initiated by the MSC indicating to the SGSN that a Routing
Area Update has occurred. This then allows the SGSN to
complete a Routing Area Update interaction with the MME.

The routing update message may specifically be a context
request message such as a Context Request message in accor-

dance with 3GPP Technical Specification 23.401.
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In accordance with some embodiments of the invention,
the user equipment 1s arranged to 1nitiate the access network
reselection process upon the detection of the imtiating of the
circuit switched application and prior to the initiation of the
circuit switched call setup.

This may allow an improved user experience and may
typically reduce the call setup delay. Specifically, the user
equipment may detect that an application 1s started which 1s
typically served by a circuit switched communication service.
At the point of detection of the mitiation of the application,
the user equipment may initiate the reselection from the first
to the second radio access network such that the user equip-
ment 1s camped on the second radio access network rather
than on the first radio access network. Thus, the system may
be made ready for a circuit switched call setup. However, the
actual circuit switched call setup may not be instigated until a
later point 1n time, e.g., when the application specifically
requests the circuit switched call functionality. At this time,
the call setup 1s inmitiated and will be completed with a reduced
delay as the radio access network switch has already been
performed.

The detection of the mitiation of the application may, e.g.,
be 1n response to a user action, such as when a user starts
dialling a phone number or starts writing a text message.

According to an aspect of the invention there 1s provided a
circuit switch mobile switching centre for a cellular commu-
nication system, which cellular communication system
includes a core network; a first radio access network coupled
to the core network, the first radio access network being a
packet switched network; a second radio access network
coupled to the core network, the second radio access network
being a packet switched and circuit switched radio access
network; and a mobility management entity for managing,
user equipment mobility 1n the first radio access network; the
circuit switch mobile switching centre comprising: a unit for
supporting circuit switched communications of the second
radio access network; and a notifying unit for notifying the
mobility management entity of the mitiation of an access
network reselection process from the first radio access net-
work to the second radio access network in response to receiv-
ing a location update message from the user equipment via the
second radio access network.

According to a different aspect of the invention there 1s
provided a method of operation for a cellular communication
system which includes a core network; a first radio access
network coupled to the core network, the first radio access
network being a packet switched network; and a second radio
access network coupled to the core network, the second radio
access network being a packet switched and circuit switched
radio access network; a mobility management entity for man-
aging user equipment mobility 1n the first radio access net-
work; and a circuit switch mobile switching centre arranged
to support circuit switched communications of the second
radio access network; and the method comprising: the user
equipment performing the steps of: detecting an 1nitiation of
a circuit switched application supported by a circuit switched
communication service, iitiating an access network reselec-
tion process from the first radio access network to the second
radio access network 1n response to the detection, and trans-
mitting a location update message to the circuit switch mobile
switching centre; the circuit switch mobile switching centre
performing the step of notitying the mobility management
entity of the mitiation of the access network reselection pro-
cess inresponse to recerving the location update message; and
the mobility management entity performing the step of 1niti-
ating a routing association change for a routing association of
the user equipment from being an association with the first
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radio access network to being an association with the second
radio access network in response to the notification.

These and other aspects, features and advantages of the
invention will be apparent from and elucidated with reference
to the embodiment(s) described hereinatter.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be described, by way of
example only, with reference to the drawings, in which

FIG. 1 illustrates an example of elements of a cellular
communication system in accordance with some embodi-
ments of the invention;

FIG. 2 illustrates an example of elements of a user equip-
ment 1n accordance with some embodiments of the invention;

FIG. 3 illustrates an example of elements of a Mobile
Switching Centre 1n accordance with some embodiments of
the invention;

FIG. 4 1llustrates an example of elements of a Serving
GPRS Support Node 1n accordance with some embodiments
of the invention;

FIG. § illustrates an example of elements of a Mobility
Management Entity 1n accordance with some embodiments
of the invention;

FIG. 6 1llustrates an example of a signalling flow 1n accor-
dance with some embodiments of the invention; and

FIG. 7 1llustrates an example of a flowchart of a method of
operation for a cellular communication system 1n accordance
with some embodiments of the invention.

DETAILED DESCRIPTION OF SOME
EMBODIMENTS OF THE INVENTION

The following description focuses on embodiments of the
invention applicable to a 3GPP cellular communication sys-
tem comprising both E-UTRAN and UTRAN/GERAN ran-
dom access networks. However, it will be appreciated that the
invention 1s not limited to this application but may be applied
to many other cellular communication systems.

FIG. 1 illustrates an example of elements of a cellular
communication system in accordance with some embodi-
ments of the invention.

FIG. 1 illustrates a user equipment 101 which 1s a multi-
mode user equipment capable of communicating over a radio
air interface 1n accordance with different radio access tech-
nologies.

The communication system comprises a first radio access
network which specifically 1s an E-UTRAN radio access
network 103 and a second radio access network which spe-

cifically 1s a combined UTRAN/GERAN radio access net-
work 105.

Thus, 1n the example, all of the radio access networks are
3GPP radio access networks with the UTRAN/GERAN radio
access network 105 comprising both 2”¢ generation radio
access network functionality as well as 3’ generation radio
access network functionality. Furthermore, the UTRAN/GE-
RAN radio access network 105 comprises both circuit
switched and packet switched functionality and can thus sup-
port both packet and circuit switched services. It will be
appreciated that in other embodiments, the second radio
access network may, e.g., comprise only a UTRAN or a

GERAN or may comprise other types of radio access net-
work.

The UTRAN/GERAN radio access network 105 com-
prises a number of UTRAN/GERAN base stations (of which
one base station 107 1s shown). Furthermore, the UTRAN/
GERAN radio access network 105 will comprise a number of
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functional elements required or desired for implementing a
UTRAN/GERAN radio access network as will be known to
the person skilled 1n the art. For example, the UTRAN/GE-
RAN radio access network 105 can comprise GSM Base
Station Controllers (BSCs), Radio Network Controllers
(RNCs) etc.

The E-UTRAN radio access network 103 comprises a
number of evolved base stations (of which one 109) 1s shown.
The evolved base stations 109 are capable of supporting air
interface commumnications in accordance with the Long Term
Evolution (LTE) standards and principles. As such, the E-UT-
R AN can efficiently support packet switched communication
SErvices.

It will be appreciated that the E-UTRAN 103 furthermore
comprises a number of further functional elements required
or desired for implementing the E-UTRAN functionality as
will be known to the person skilled 1n the art.

The E-UTRAN 103 and the UTRAN/GERAN 105 are both
coupled to a core network 111 which 1s arranged to interface
and route data between the radio access networks as well as to
provide mterworking with other networks and communica-
tion systems. In addition, the core network provides opera-
tions and management functions including billing functions
etc.

In the example, the core network 1s based on the 3GPP
standards for 2’ and 3" generation cellular communication
systems. Thus, the core network comprises a number of net-
work elements supporting the radio access networks 103, 105
including MSCs (Master Switch Centres), SGSNs (Serving
GPRS Support Nodes), GGSNs (Gateway GPRS Support
Nodes), HLRs (Home Location Registers), VLRs (Visitor
Location Registers), MGWs (Media GateWays) efc.

In the system, the core network 111 comprises an E-U'T-
RAN Mobility Management Entity (MME) 113 which sup-
ports mobility for user equipments within the E-UTRAN. In
particular, for user equipments registered with the E-UTRAN
103 and currently active or camped onthe E-UTRAN 103, the
MME 113 stores appropriate routing information that allows
incoming data to be routed to the appropriate evolved base
station 109. In particular, for 1dle mode user equipments
camped on the E-UTRAN 103, the MME 113 contains rout-
ing data allowing incoming paging data/packet session setup
requests to be routed correctly to the user equipments.

However, 1n the example, the core network 111 does not
comprise any IMS (IP Multimedia Subsystem) functionality
and accordingly i1t cannot support circuit switched services
from the E-UTRAN. Thus, whereas the combination of the
UTRAN/GERAN 105 and the core network 111 can operate
in both the packet switched domain and 1n the circuit switched
domain, the combination of the E-UTRAN 103 and the core
network 111 can only operate in the packet switched domain.

FIG. 1 turthermore illustrates an MSC 115 and an SGSN
117 which are part of the core network 111. The MSC 115
belongs to the circuit switched domain and 1s operable to
support circuit switched services of the UTRAN/GERAN
105 whereas the SGSN 117 1s operable to support packet
switched services of the UTRAN/GERAN 10S. In particular,
in the example, the MSC 115 1s the serving MSC for the
UTRAN/GERAN base station 107 and the SGSN 117 1s a
serving SGSN for the UTRAN/GERAN base station 107.

In the example, the user equipment 101 1s within the cov-
crage area of both the UTRAN/GERAN 105 and the E-UT-
RAN 103. Furthermore, the user equipment 101 comprises

functionality for communication 1n accordance with the air
interface specifications for the E-UTRAN 103 and for the
UTRAN/GERAN 105. However, the user equipment 101

comprises only a single transceiver and 1s only capable of
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receiving one radio signal at a time. Accordingly, the user
equipment 101 cannot simultaneously monitor control and
paging transmission from both the E-UTRAN 103 and the
UTRAN/GERAN 105. Accordingly, 1n idle mode, the user
equipment 101 selects one of the radio access networks 103,
105 and camps on this network.

In the example, the user equipment 101 may be simulta-

neously registered with both the E-UTRAN 103 and the
UTRAN/GERAN 105 1n the sense that both the E-UTRAN
103 and the UTRAN/GERAN 105 (or the network elements
of the core network 111 supporting these) may have knowl-
edge of the user equipment 101 being available for incoming
communications. In particular, a VLR and/or HLR of the core
network 111 may comprise imnformation of a current network
location of the user equipment 101 and this information may
be accessible by both network elements of or supporting the
E-UTRAN 103 and network elements of or supporting the
UTRAN/GERAN 105.

However, in the example, the user equipment 101 can only
monitor one of the radio access networks 103, 105 and
accordingly can in 1dle mode only be camped on one of the
radio access networks 103, 105. Accordingly, an 1dle mode
user equipment 101 registered with both the E-UTRAN 103
and the UTRAN/GERAN 105 can only be reached through
one of the radio access networks 103, 105. In particular, the
user equipment 101 can only be reached via either the E-U'T-
RAN 103 or the UTRAN/GERAN 105, and accordingly an
incoming packet session setup request or paging message
must be routed to the appropriate radio access network 103,
105.

In the situation where the user equipment 101 1s 1n 1dle
mode and camped on the E-UTRAN 103, the MME 113
comprises the mobility information identifying the required
routing to reach the user equipment 101. Furthermore, incom-
ing packet session requests are routed to the MME 113, e.g.,
from a suitable MGW of the core network 111.

In such a scenario, the user equipment 101 can also setup
packet sessions by accessing the E-UTRAN 103. However,
an ellicient circuit switched service cannot be supported as
the core network 111 does not comprise the IMS functionality
required to support LTE circuit switched services. Accord-
ingly, the user equipment 101 may use a circuit switched
tallback technique wherein the user equipment 101 1nitiates a
circuit switched call setup directly withthe UTRAN/GERAN
105.

Thus, rather than nitially setting up a packet session with
the E-UTRAN 103, then handing this over to the UTRAN/

GERAN 105, and then setting up the circuit switched service
in the UTRAN/GERAN 105, the user equipment 101 of the

system of FIG. 1 directly mitiates the circuit switched call
setup with the UTRAN/GERAN 105 without any prior
packet sessions being set up with either the UTRAN/GERAN
105 or the E-UTRAN 103. Indeed, the UTRAN/GERAN
circuit switched call setup 1s performed without the user
equipment 101 communicating with the E-UTRAN 103.

In the system, the routing update required i order to
change the routing for any incoming packet session requests/
paging messages 1s not directly mitiated by the user equip-
ment 101 (and 1n particular not by the user equipment 101
communicating with the E-UTRAN 103) but 1s instead 1niti-
ated by the MSC 115. In particular, the user equipment 101,
when camped on the E-UTR AN, transmits a Location Update
request to the MSC 115 via the UTRAN/GERAN. For
example, the user equipment 101 may be aware of, and reg-
1stered with, both the E-UTRAN 103 and the UTRAN/GE-
RAN 105. As described below, the MSC 1135 1s operable to

detect that this request 1s received from a user equipment 101
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which 1s currently camped on the E-UTRAN 103. Inresponse
to this detection, the MSC 115 proceeds to notily the MME
113 of the user equipment 101 switching from the E-UTRAN
103 to the UTRAN/GERAN 105. In response to the notifica-
tion, the MME 113 proceeds to perform the routing data and
in particular the MME 113 proceeds to change the routing
setup from being associated with the E-UTRAN 103 to being
associated with the UTRAN/GERAN 105. For example, the
MME 113 may change the routing information for incoming
packet session requests from pointing to the MME 113 serv-
ing the E-UTRAN base station 109 to pointing to the SGSN
117 serving the UTRAN/GERAN base station 107.

The notification of the MME 113 from the MSC 115 1s in
the example provided via an intermediate SGSN 117. Spe-
cifically, the MSC 113 1s arranged to generate a message
indicating that a routing change should occur for the user
equipment 101 and to send this to the SGSN 117, whose
routing information 1s maintained by the MSC. In response,
the SGSN 117 identifies the appropriate MME 113 and trans-
mits a context request message to the MME 113. In response
to recerving the context request message, the MME 113 pro-
ceeds to perform the routing data change.

Thus, the system of FIG. 1 may provide a simpler and more
elficient circuit switched fallback technique. In particular,
there 1s no requirement for setting up dummy packet sessions
resulting 1n reduced complexity, resource and 1n particular
call setup delay.

The operation of the system of FIG. 1 will in the following,
be described 1n more detail with reference to FIGS. 2-6.
Specifically, FIG. 2 illustrates elements of the user equipment
101, FIG. 3 illustrates elements of the MSC 115, FIG. 4
illustrates elements of the SGSN, FIG. 5 illustrates elements
of the MME 113 and FIG. 6 1llustrates an exemplary signal-
ling flowchart associated with the circuit switched fallback
operation 1n accordance with some embodiments of the
invention.

In the described example, the user equipment 101 1s 1ni-
tially registered with both the E-UTRAN 103 and the
UTRAN/GERAN 1035 and 1s camped 1n 1dle mode on (only)
the E-UTRAN 103. Furthermore, the user equipment 101 1s
within the coverage area of both the UTRAN/GERAN base
station 107.

As 1llustrated 1n FIG. 2, the user equipment 101 comprises
a transceiver 201 which 1s arranged to communicate over the
air interface 1n accordance with the E-UTRAN and UTRAN/
GERAN air interface standards. However, the transceiver 201
comprises only a single radio receiver and accordingly the
user equipment 101 1s 1n 1dle mode only monitoring signals
from either the E-UTRAN 103 or the UTRAN/GERAN 105.
In the mitial scenario, the user equipment 101 1s camped on
the E-UTRAN 103 and monitors paging and control channels
thereol while 1n 1dle mode. Thus, for an mcoming call or
packet data session to be initialised, the user equipment 101
must 1n this scenario be reached via the E-UTRAN base
station 109.

The user equipment 101 furthermore comprises an appli-
cation processor 203 which 1s operable to execute anumber of
different applications including communication applications.
Specifically, the application processor 203 may be operable to
execute, e.g., a voice call application, an Internet browsing
application, a text message communication application, a
location service application efc.

The application processor 203 1s coupled to a user interface
205 which 1n the specific example comprises a display and a
keyboard.

The application processor 203 1s coupled to a CS (circuit

switched) processor 207 which 1s operable to detect when a
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circuit switched application which 1s supported by a circuit
switched communication service 1s 1nitiated.

It will be appreciated that any suitable method of detecting
that an application using a circuit switched service 1s 1nitia-
lised may be used. For example, a number of services may be
predefined as being circuit switched services and whenever
the application processor 203 starts a new application, 1t may
inform the CS processor 207 thereof.

Accordingly, the CS processor 207 may determine 11 the
application 1s a circuit switched service.

In some embodiments, the detection of the initialisation of
a circuit switched application may be done 1n response to a
detection of a user action or input.

For example, 1n some embodiments 1t may be detected that
the user starts entering a telephone number either by directly
starting to key in the digits or by accessing a phone book
stored 1 the user equipment 101. Accordingly, this user
action may be detected as initiating a voice call application
which 1s based on a circuit switched service.

As another example, the user imitiation of a text message
may be detected for example by the user selecting a message
application and starting to enter text.

As yet another example, the user selection of a location
service application based on circuit switched communication
may be detected.

Thus, 1n the specific examples, the detection of the itia-
tion of the circuit switched application 1s achieved prior to the
application actually initiating any communication request
and specifically prior to the application nitiating any circuit
switched communication. However, it will be appreciated
that in other embodiments, the detection that a circuit
switched application i1s being or has been initiated may be
performed at the time of the application mitiating the com-
munication service and/or requesting communication
resource. Indeed, the detection of a circuit switched applica-
tion being or having been initiated may be performed by
detecting that the circuit switched communication 1s being
setup.

The CS processor 207 1s coupled to a RAN selection pro-
cessor 209 which 1s coupled to the transceiver 201 and which
1s operable to perform access network reselection between
the two radio access networks 103, 105. In particular, when
the CS processor 207 detects that a circuit switched applica-
tion 1s being (or has been) initiated, 1t forwards an 1ndication
to the RAN selection processor 209. In response, the RAN
selection processor 209 determines 11 the user equipment 101
1s currently camped on the E-UTRAN 103 and if so it initiates
a radio access network reselection process from the E-UT-
RAN 103 to the UTRAN/GERAN 105.

In particular, the RAN selection processor 209 reconfig-
ures the transceiver 201 to operate 1n accordance with the air
interface standards of the UTRAN/GERAN 105 and specifi-
cally 1t controls the user equipment 101 to start monitoring the
paging and control channels of the UTRAN/GERAN 105
rather than the E-UTRAN 103.

In some embodiments, the RAN selection processor 209
initially determines whether the user equipment 101 1s within
the coverage area of a cell ofthe UTRAN/GERAN 103 before
initiating any radio access network reselection. In particular,
the RAN selection processor 209 can reconfigure the trans-
ceiver 201 to make measurements of the pilot signals of the
UTRAN/GERAN 105 (such as BCCH transmissions). IT
these measurements indicate that the user equipment 101 can
indeed be served by a base station of the UTRAN/GERAN
105, the RAN selection processor 209 proceeds to imnitiate the
radio access network reselection. Otherwise, no radio access
network reselection 1s performed.
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If no UTRAN/GERAN coverage 1s available, the user
equipment 101 may 1n some embodiments proceed to termi-
nate the application, e.g., by not allowing the voice call to be
made. However, 1n other embodiments and/or scenarios, the
user equipment 101 may be arranged to support the circuit
switched application using packet switched communications
of the E-UTRAN 103. For example, the user equipment 101
may be able to support the voice call through a packet
switched voice service.

The radio access network reselection and reconfiguration
of the user equipment 101 1s performed without the user
equipment 101 transmitting any notification thereotf to the
E-UTRAN 103 and without the user equipment 101 setting
up any packet sessions with either the E-UTRAN 103 or the
UTRAN/GERAN 105.

However, as 1llustrated in FIG. 6, the user equipment 101
transmits a location update message to the MSC 115. Thus,
the circuit switched domain of the UTRAN/GERAN 105/
core network 111 1s informed of the radio access network
reselection.

Specifically, and referring now to FIG. 6, the user equip-
ment 101 can send a Location Updating Request message 601
to the MSC 115. The Location Updating Request 601 may for
example be a Location Updating Request message 1n accor-
dance with 3GPP standard TS 24.008 or a Routing Area
Update Request message 1n accordance with 3GPP standard
24.008. Furthermore, the Location Updating Request mes-
sage 601 can contain an 1dentification of the cell/base station
of the UTRAN/GERAN 105. For example, the Location
Updating Request message can comprise a Location Area 1D
or the Location Updating Request may contain a 3G Routing
area 1D.

In addition the Location Updating Request 601 comprises
a subscriber identity for the user equipment 101. In particular,
the Location Updating Request 601 can contain a 3GPP
Packet-Temporary Mobile Subscriber Identity (P-TMSI) 1n
accordance with 3GPP standard 24.008. The P-TMSI 1s spe-
cifically the P-TMSI that 1s derived from the S-TMSI that 1s
allocated to the user equipment 101 when camped on the
E-UTRAN 103 and can allow the MSC 115 to identify that
the Location Updating Request 601 1s recetved from a user
equipment 101 that was previously camped on the E-UTRAN
103, 1.e., the MSC 115 can use the P-TMSI to detect that the
message 1s received 1n response to a radio access network
reselection from the E-UTRAN 103 to the UTRAN/GERAN
105 rather than just in response to a cell reselection within the
UTRAN/GERAN 105.

An S-TMSI 1s atemporary identity which deviates from the
P-TMSI 1n that the S-TMSI 1s used for paging packet users 1n
the E-UTRAN, while the P-TMSI 15 used to page packet users
in the UTRAN/GERAN. In the system, the P-TMSI may for
example be used to determine the S-TMSI used for the user
equipment 101 1n the E-UTRAN 103.

In some embodiments, the Location Updating Request 601
may alternatively or additionally comprise a 3GPP S-Tempo-
rary Mobile Subscriber Identity, S-TMSI 1n accordance with
3GPP standard 23.401. Thus, 1f the user equipment 101 does
not have a P-TMSI 1t may instead include the S-TMSI.

As 1llustrated 1n FI1G. 3, the MSC 115 comprises a network
interface 301 for communicating with other network ele-
ments of the core network 111 and the UTRAN/GERAN 105.
The network interface 301 1s coupled to a location update
processor 303 which receives the Location Updating Request
601 from the user equipment 101.

When recerving the Location Updating Request 601, the
location update processor 303 detects that the message com-
prises a subscriber 1dentity of a user equipment 101 which 1s
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currently registered for the UTRAN/GERAN 105 but not
currently camped on any cell thereol. Specifically, 1n
response to the P-TMSI or S-TMSI, the MSC 115 identifies
that the user equipment 101 1s currently camped on the E-U'T-
R AN 103 and thus that the Location Updating Request 601 1s
a request for a radio access network reselection from the
E-UTRAN 103 to the UTRAN/GERAN 105.

The location update processor 303 may then proceed to
validate the user equipment’s 101 presence in the new cell
(and location area). If due to roaming restrictions or access
restrictions, the user equipment 101 1s not allowed to be
attached 1n the location area, or 1f subscription checking fails,
the MSC 115 rejects the location area update with an appro-
priate cause sent in a (RAU) reject message to the user equip-
ment 101.

I1 the validation 1s successiul the MSC 115 responds to the
user equipment 101 by sending a Location Area Update
Acceptmessage 603 to the user equipment 101. The Location
Area Update Accept message 603 may specifically comprise
a new TMSI and a new Location Area Identity (L AI) for the
UTRAN/GERAN 105. If the Location Area Update Accept
message 603 includes a TMSI, the user equipment 101
acknowledges the new TMSI by returning a TMSI Realloca-
tion Complete message 603 to the MSC 115.

Following this interaction, the user equipment 101 1s able
to setup a circuit switched call to support the circuit switched
application. Specifically, the user equipment 101 comprises a
call setup processor 211 which 1s coupled to the application
processor 203 and to the transceiver 201. The call setup
processor 211 can thus 1mitiate a circuit switched call setup
alter the access network reselection process.

In the specific example the imtiation of a circuit switched
application thus results 1n a radio access network reselection
process being performed 1n anticipation of a circuit switched
call being set up at a later stage. This may allow a faster call
setup and may 1n particular allow that fast circuit switched
call setup 1s achieved when the application requests the circuit
switched call setup.

In the example, the routing information of the core network
111 and the E-UTRAN 103 1s subsequently changed to reflect

the switch of the user equipment 101 from the E-UTRAN 103
to the UTRAN/GERAN 105. However, this 1s achieved by
operations of the network elements and does not involve the
user equipment 101.

The circuit switched call setup of the user equipment 101 1s
furthermore independent of this rerouting and specifically the
call setup may be mmitiated at any time after the imitial radio
access network reselection and may 1n particular be setup
betore, simultaneously with or after the rerouting operations
of the network elements.

The MSC 115 comprises a nofification processor 305
which 1s coupled to the location update processor 303 and the
network interface 301. The notification processor 305 1s able
to 1initiate the network rerouting from the E-UTRAN 103 to
the UTRAN/GERAN 1035 inresponse to the MSC 1135 having
received the Location Updating Request 601.

Specifically, the notification processor 305 may be able to
notity the MME 113 of the access network reselection from
the E-UTRAN 103 to the UTRAN/GERAN 105.

Specifically, based on the P-TMSI or the S-TMSI, the MSC
115 may 1n some embodiments identily the MME 113 that
supports the user equipment 101 and in response the MSC
115 may transmit a notification message directly to the MME
113. In response to recerving this notification message from
the MSC 115, the MME 113 may proceed to mnitiate the
change of a routing association ifrom being with the E-UT-
RAN 103 to being with the UTRAN/GERAN 105.
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However, 1n the system of FIG. 1 the notification provided
to the MME 1s indirect and 1s specifically via an intervening,

SGSN. Specifically, 1n response to the MSC 1135 having

received the Location Updating Request message 601 (and
tollowing validation as previously described), the notification
processor 305 proceeds to generate a routing area update
notification message 607 which 1s transmitted to the SGSN
117.

The SGSN 117 may specifically be the SGSN 113 serving
the UTRAN/GERAN base station 107 supporting the user
equipment 101 following the radio access network reselec-
tion. The routing area update notification message 607 1s an
indication that the user equipment 101 has moved from the
E-UTRAN 103 to the UTRAN/GERAN 103 and is thus gen-
erated and transmitted to an SGSN 117 when the MSC 1135

has detected that the Location Updating Request 1s received
from a user equipment 101 that was previously camped on the

E-UTRAN 103.

The routing area update notification message 607 may
comprise one or more i1dentifications of the user equipment
101. Specifically, the routing area update notification mes-
sage 607 may comprise the previous P-TMSI (and/or
S-TMSI) as well as the new TMSI assigned to the user equip-
ment 101.

As 1llustrated 1n FIG. 4, the SGSN 117 comprises a net-

work interface 401 for communicating with other network
clements. The network interface 401 1s coupled to a routing
area update processor 403 which receives the routing area
update notification message 607. The routing area update
processor 403 1s furthermore coupled to a context processor
405 which 1s further coupled to the network interface 401.
When receiving the routing area update notification mes-
sage 607, the routing area update processor 403 determines
that the message 1s an 1ndication that a radio access network

reselection has been performed and that the E-UTRAN 103

must be notified thereot. Accordingly, it feeds the user equip-
ment 1dentification data to the context processor 403.
Inresponse, the context processor 405 proceeds to generate

[ 1

a routing update message which 1s transmitted to the MME
113. In addition, it generates a Routing Area Update

Response message 609 which 1s returned to the MSC 115 to
confirm that the routing area update notification message 607
has been received.

In the specific example, the routing update message 1s a
3GPP Context Request message 611 in accordance with
3GPP standard TS 23.401. The context processor 4035 can
specifically identity the MME 113 previously supporting the
user equipment 101 1n response to the P-TMSI (or S-TMSI)
comprised 1n the routing area update notification message
607.

Thus, the SGSN 117 may use a standardised Context
Request message 611 to initiate the routing update associated
with the radio access network reselection. However, the Con-
text Request message 611 1s not generated in response to a
message received directly from the user equipment 101 or
indeed 1n response to any packet switched domain signalling.
Rather, the Context Request message 611 1s generated 1n
response to the routing area update notification message 607
received from the MSC 115. Thus, the rerouting 1n the packet
domain 1s instigated 1n response to operations between the
user equipment 101 and the MSC 115 1n the circuit switched
domain.

As 1llustrated 1n FI1G. 5 the MME 113 comprises a network
interface 301 which interfaces the MME to other network
clements ofthe core network 111 and the E-UTRAN 103. The
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MME 113 further comprises a context request processor 503
which receives the Context Request message 611 from the
SGSN 117.

In response to recerving the Context Request message 611
from the SGSN 117, the context request processor 503 gen-
crates and returns a Context Response message 613. The
Context Response message 613 comprises context data n
accordance with the 3GPP technical standard 23.401 includ-
ing for example PDP Contexts, PDN GW addresses and Serv-
ing GW address.

The context request processor 503 1s furthermore coupled
to a routing change processor 5035 which 1s further coupled to
the network interface 501. When the Context Request mes-
sage 611 1s received from the SGSN 117, the context request
processor 503 forwards the identification of the user equip-
ment 101 comprised therein to the routing change processor
505. Specifically, the Context Request message 611 may
comprise the P-TMSI for the user equipment 101 and this 1s
fed to the routing change processor 505.

The routing change processor 505 1s arranged to 1nitiate a
routing association change which changes the routing asso-
ciation for the user equipment 101 from being an association
with the E-UTRAN 103 to being an association with the
UTRAN/GERAN 105.

Specifically, the routing change processor 305 may imitiate
a routing association change which changes the routing infor-
mation stored in the system for immcoming packet session
requests and paging requests from pointing to locations
within or associated with the E-UTRAN 103 to pointing to
locations within or associated with the UTRAN/GERAN
105. Thus, the routing association change may change a rout-
ing address currently pointing to an address within or associ-
ated with the E-UTRAN 103 to point to an address within or
associated with the UTRAN/GERAN 105. Specifically, a
stored routing address for the user equipment 101 may be
changed from pointing to the MME 113 to point to the SGSN
117.

As a specific example, the E-UTRAN 103 and UTRAN/

GERAN 105 may share a common gateway network element
to which all mcoming packet session setup requests and

packet switched paging messages for the user equipment 101
1s routed independently of which radio access network 103,
105 the user equipment 101 1s currently camped.

In such systems the routing change processor 505 may
proceed to generate a routing change message 615 which
comprises the identification of the user equipment 101 as well
as the routing address of the SGSN 117. The routing change
message 615 1s then transmitted to the gateway network ele-
ment which in response proceeds to change the stored routing
address for the user equipment 101 such that all future
received mcoming data packets and/or packet data session
setup requests are routed to the SGSN 117 rather than to the
MME 113. In addition, the gateway network element may
proceed to return a routing change confirmation message 617
to the MME 113. The routing change message 615 may for
example be a Create Bearer Request message 1in accordance
with 3GPP standard 23.401.

Thus, the described system may allow a user equipment to
use a circuit switched fallback process to support circuit
switched communications. In particular, a user equipment
camped on an E-UTR AN may use circuit switched fallback to
obtain a circuit switched communication service via a
UTRAN/GERAN. Furthermore, the circuit switched fallback
process does not require any additional/dummy packet ses-
s10ms to be setup but allows a direct access to circuit switched
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communication services of the UTRAN/GERAN. Thus, a
significantly faster and more eflicient circuit switched call
setup can be achieved.

Furthermore, the system allows routing changes associated
with the radio access network reselection to be initiated by the
circuit switched domain and specifically by the MSC serving
the user equipment. The described approach may furthermore
allow this routing change to be achieved by predominantly
using existing 3G PP messages and processes thereby reduc-
ing the modifications required to a deployed system. Thus,
improved backwards compatibility can be achieved.

FIG. 7 1llustrates an example of a method of operation for
a cellular communication system which includes a core net-
work; a first radio access network coupled to the core net-
work, the first radio access network being a packet switched
network; and a second radio access network coupled to the
core network, the second radio access network being a packet
switched and circuit switched radio access network; a mobil-

1ty management entity for managing user equipment mobility
in the first radio access network:; and a circuit switch mobile
switching centre arranged to support circuit switched com-
munications of the second radio access network.

The method itiates 1n step 701 wherein the user equip-
ment detects an initiation of a circuit switched application
supported by a circuit switched communication service.

Step 701 1s followed by step 703 wherein the user equip-
ment 1itiates an access network reselection process from the
first radio access network to the second radio access network
in response to the detection.

Step 703 15 followed by step 705 wherein the user equip-
ment transmits a location update message to the circuit switch
mobile switching centre.

Step 703 1s followed by step 707 wherein the circuit switch
mobile switching centre notifies the mobility management
entity of the mitiation of the access network reselection pro-
cess 1n response to receiving the location update message.

Step 707 1s followed by step 709 wherein the mobility
management entity initiates a routing association change for
a routing association of the user equipment from an associa-
tion with the first radio access network to an association with
the second radio access network in response to the notifica-
tion.

It will be appreciated that the above description for clarity
has described embodiments of the invention with reference to
different functional units and processors. However, 1t will be
apparent that any suitable distribution of functionality
between different functional units or processors may be used
without detracting from the invention. For example, function-
ality illustrated to be performed by separate processors or
controllers may be performed by the same processor or con-
trollers. Hence, references to specific functional units are
only to be seen as references to suitable means for providing
the described functionality rather than indicative of a strict
logical or physical structure or organization.

The invention can be implemented in any suitable form
including hardware, software, firmware or any combination
of these. The invention may optionally be implemented at
least partly as computer software running on one or more data
processors and/or digital signal processors. The elements and
components ol an embodiment of the invention may be physi-
cally, functionally and logically implemented 1n any suitable
way. Indeed the functionality may be implemented 1n a single
unit, 1n a plurality of units or as part of other functional units.
As such, the invention may be implemented 1n a single unit or
may be physically and functionally distributed between dit-
ferent units and processors.
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For example, the described functionality, processors,
means and/or units may as appropriate e.g. be implemented as
executable routines implemented 1n a processing unit such as,
¢.g., a micro-controller, a digital signal processor and/or a
central processing unit. Specifically, the functionality of dii-
terent 1llustrated processors/means/units may as appropriate
be implemented as one or more subroutines executed on the
same processing unit.

The means, functionality, processors and/or units 1llus-
trated 1n the figures may thus as appropriate be implemented
as different unique sets of programming instructions that are
executed on one processor (or distributed over a plurality of
processors), and/or can each be electronic circuitry such as a
custom large scale integrated circuit state machine (or part of
one). As another example, the means, functionality, proces-
sors and/or units may be implemented partly or fully as neural
networks and/or fuzzy computing.

Also, the memory or data stores may be implemented as
suitable memory eclements, such as solid state memory
(ROM, RAM, Flash memory etc), magneto and/or optical
storage devices (hard disk, optical disc etc).

Although the present invention has been described 1n con-
nection with some embodiments, 1t 1s not intended to be
limited to the specific form set forth herein. Rather, the scope
of the present invention 1s limited only by the accompanying
claims. Additionally, although a feature may appear to be
described in connection with particular embodiments, one
skilled 1n the art would recognize that various features of the
described embodiments may be combined 1n accordance with
the mvention. In the claims, the term comprising does not
exclude the presence of other elements or steps.

Furthermore, although individually listed, a plurality of
means, units, elements or method steps may be implemented
by, e.g., a single unit or processor. Additionally, although
individual features may be included 1n different claims, these
may possibly be advantageously combined, and the inclusion
in different claims does not imply that a combination of
features 1s not feasible and/or advantageous. Also the inclu-
s1on of a feature 1n one category of claims does not imply a
limitation to this category but rather indicates that the feature
1s equally applicable to other claim categories as appropriate.
Furthermore, the order of features in the claims does not
imply any specific order in which the features must be worked
and 1n particular the order of individual steps in a method
claim does not imply that the steps must be performed in this

order. Rather, the steps may be performed 1n any suitable
order.

The invention claimed 1s:

1. A cellular communication system comprising:

a core network,

a first radio access network coupled to the core network, the
first radio access network being a packet switched net-
work:

a second radio access network coupled to the core network,
the second radio access network being a packet switched
and circuit switched radio access network;

a user equipment capable of supporting air interface com-
munications of both the first radio access network and
the second radio access network;

a mobility management entity for managing user equip-
ment mobility 1n the first radio access network; and

a circuit switch mobile switching centre arranged to sup-
port circuit switched communications of the second
radio access network; and
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wherein

the user equipment comprises:

a detecting unit for detecting an initiation of a circuit
switched application supported by a circuit switched
communication service, and

a reselection unit for mitiating an access network reselec-
tion process from the first radio access network to the
second radio access network in response to the detec-
tion, the reselection unit being arranged to transmit a
location update message to the circuit switch mobile
switching centre;

the circuit switch mobile switching centre comprises a
notifying unit for notifying the mobility management
entity of the mitiation of the access network reselection
process 1n response to receiving the location update
message; and

the mobility management entity comprises a routing
change umit for initiating a routing association change
for a routing association of the user equipment from
being an association with the first radio access network
to being an association with the second radio access
network 1n response to the notification.

2. The cellular communication system of claim 1 wherein
the notifying unit 1s arranged to transmit a routing area update
notification to a packet switched network element of the core
network supporting the second radio access network; and the
packet switched network element comprises a transmitter for
transmitting a routing update message to the mobility man-
agement entity in response to recerving the routing area
update notification.

3. The cellular communication system of claim 2 wherein
the routing update message 1s a context request message.

4. The cellular communication system of claim 2 wherein
the packet switched network element is a 3™ Generation
Partnership Project Serving General Packet Radio Service
Support Node.

5. The cellular communication system of claim 2 wherein
the routing change unit 1s arranged to change a routing
address for the user equipment from a routing address of the
mobility management entity to a routing address of the packet
switched network element.

6. The cellular communication system of claim 2 wherein
the routing area update notification comprises a subscriber
identity for the user equipment and the packet switched net-
work element 1s arranged to determine a routing identity for
the mobility management entity in response to the subscriber
identity.

7. The cellular communication system of claim 1 wherein
the user equipment 1s further arranged to initiate a circuit
switched call setup subsequent to the access network reselec-
tion process.

8. The cellular communication system of claim 7 wherein
the user equipment 1s arranged to 1nitiate the access network
reselection process upon the detection of the immitiating of the
circuit switched application and prior to the initiation of the
circuit switched call setup.

9. The cellular communication system of claim 1 wherein
the location update message comprises a subscriber 1dentity
for the user equipment.

10. The cellular communication system of claim 9 wherein
the subscriber identity is a 3" Generation Partnership Project
Packet-Temporary Mobile Subscriber Identity.

11. The cellular communication system of claim 9 wherein
the subscriber identity is a 3" Generation Partnership Project
Packet S-Temporary Mobile Subscriber Identity.

12. The cellular communication system of claim 9 wherein
the circuit switch mobile switching centre i1s arranged to
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determine an 1dentity of the mobility management entity in
response to the subscriber identity.

13. The cellular communication system of claim 1 wherein
the routing association 1s a routing association for an 1ncom-
ing packet session setup request for the user equipment.

14. The cellular communication system of claim 1 wherein
the mobility management entity 1s arranged to transmit a
routing address change for the user equipment to a common
packet switched gateway network element for the first radio
access network and the second radio access network.

15. The cellular communication system of claim 1 wherein
the detecting unit 1s arranged to detect the imitiation of the
circuit switched application 1n response to a detection of at
least one of:

a user nitiation of a text message;

an 1nitiation of a telephone number entering; and

a user selection of a location service.

16. The cellular communication system of claim 1 wherein
the user equipment further comprises a unit for determining 1
the user equipment 1s 1n the coverage area of a cell of the
second radio access network, and wherein the user equipment
1s arranged to support the circuit switched application via the
first radio access network 11 the user equipment is not 1n the
coverage area of the cell.

17. The cellular communication system of claim 1 wherein
the first radio access network 1s an Evolved-Universal Mobile
Terrestrial System Terrestrial Radio Access Network.

18. The cellular communication system of claim 1 wherein
the second radio access network is at least one of a 3" Gen-
eration Partnership Project (3GPP) third generation cellular
radio access network and a 3GPP second generation radio
access network.

19. A circuit switch mobile switching centre for a cellular
communication system which includes a core network; a first
radio access network coupled to the core network, the first
radio access network being a packet switched network; a
second radio access network coupled to the core network, the
second radio access network being a packet switched and
circuit switched radio access network; and a mobility man-
agement entity for managing user equipment mobility 1n the
firstradio access network; the circuit switch mobile switching
centre comprising;:

a unit for supporting circuit switched communications of

the second radio access network; and

a notitying umt for notifying the mobility management

entity of the mitiation of an access network reselection
process from the first radio access network to the second
radio access network 1n response to recerving a location

update message from the user equipment via the second
access network.

20. A method of operation for a cellular communication
system which includes a core network; a first radio access
network coupled to the core network, the first radio access
network being a packet switched network; and a second radio
access network coupled to the core network, the second radio
access network being a packet switched and circuit switched
radio access network; a mobility management entity for man-
aging user equipment mobility 1n the first radio access net-
work; and a circuit switch mobile switching centre arranged
to support circuit switched communications of the second
radio access network; and

the method comprising:

the user equipment performing the steps of:

detecting an initiation of a circuit switched application

supported by a circuit switched communication service,
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initiating an access network reselection process from the
first radio access network to the second radio access
network 1n response to the detection, and

transmitting a location update message to the circuit switch
mobile switching centre;

the circuit switch mobile switching centre performing the
step of notifying the mobility management entity of the
initiation of the access network reselection process 1n

response to recerving the location update message; and

20

the mobility management entity performing the step of
initiating a routing association change for a routing asso-
ciation of the user equipment from being an association
with the first radio access network to being an associa-
tion with the second radio access network 1n response to
the notification.
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